Introduction
Fenestration of the optic nerve or chiasm associated with aneurysm of the internal carotid artery (ICA) is rare. 1, 4, 6, 7) Recent review of six cases included three with ICA-ophthalmic artery aneurysms, one with anterior communicating artery (AcomA) aneurysm, one with ICA anterior wall aneurysm, and one with multiple left middle cerebral artery and right posterior communicating artery aneurysms. 5) Only one case of splitting of the optic nerve by AcomA aneurysm is known. 3) Here we describe a case of ruptured AcomA aneurysm associated with splitting of the optic nerve.
Case Report
A 52-year-old man suffered sudden onset of headache and vomiting. He was initially transported to a local hospital and later referred to our hospital for further management of subarachnoid hemorrhage (SAH). On admission, his neurological symptoms were unremarkable, except for drowsiness. He exhibited no decreased visual acuity and had intact extraocular movements. His condition was graded as Hunt and Hess grade III. Computed tomography (CT) showed thick but diffuse SAH in the basal cistern and sylvian fissure that was slightly more predominant on the left (Fig. 1A) . CT angiography demonstrated a broad-based AcomA aneurysm projecting supero-posteriorly (Fig. 1B) .
On the day of admission, a right pterional craniotomy was performed and a small amount of subarachnoid clotted blood was observed in the region of the optic chiasm. During surgery to clip the AcomA aneurysm, an abnormality of the medial left optic nerve and chiasm was identified (Fig. 2) . The medial portion of the optic nerve was dissected free of the adhered arachnoid and was identified coursing between the right and the left optic nerves. The distal end of the medial optic nerve ran anterior- ly and stopped at the edge of the anterior tuberculum sellae. One artery passed between the left and medial optic nerves. The aneurysm originated from the AcomA segment and protruded supero-posteriorly, but there was no direct contact between the optic nerve and the aneurysm (Fig. 3) , which was successfully obliterated by clip ligation.
The patient's clinical condition gradually improved postoperatively, and angiography on the 14th postoperative day demonstrated total obliteration of the aneurysm.
Discussion
Several mechanisms have been proposed to explain splitting of the optic nerve by an enlarging aneurysm. 6) One mechanism of optic nerve penetration involves the development of a fenestration in the optic nerve. This normal variant allows a mass like an aneurysm to pass between the tandem bundles of the optic nerve, and might be closely associated with an embryological vascular remnant penetrating the optic nerve and allowing the development of fenestration in bundles of nerve fibers. 7) The second mechanism involves congenital optic nerve duplication, and indeed duplications of optic canals have been identified in cadaveric specimens. 2) However, this explanation of optic nerve penetration/splitting/fenestration is difficult to convincingly apply in the reported cases. Therefore, we think that the most likely explanation is congenital optic nerve duplication. The present case shows that anomaly of optic nerve may be encountered during surgical treatment for aneurysms, and the relationship with the aneurysm should be considered.
